Measurement of NF-κB transcriptional activity and identification of NF-κB cis-regulatory elements using luciferase assays.
The NF-κB family of transcription factors is activated in response to numerous environmental stimuli and coordinates the transcriptional response to immunoreceptors such as the Toll-like receptors, cytokine receptors, and antigen receptors, growth factors, survival factors, and stress signals such as ultraviolet irradiation and oxidative stress. The transcriptional targets of these various pathways include approximately 500 experimentally indentified genes, and it is highly likely that many others remain to be discovered. A genome-wide analysis of NF-κB-chromatin interactions has revealed a surprisingly large number of NF-κB binding sites across the entire genome, many of which are found in intergenic regions and many more do not appear to be associated with changes in transcription of nearby genes. Assessing the consequences of NF-κB binding at genomic sites is therefore essential to determine the functional role of NF-κB in regulating the expression of specific genes. Luciferase-based reporter assays provide a robust and flexible method to test the contribution of specific NF-κB sites to the regulation of gene transcription. The methods described in this chapter may be applied to any promoter sequence and used in a variety of cell lines and conditions to provide critical information on the regulation of gene expression by NF-κB.